Phenol 

Alkalinity  Alkalinity  Hardness 
mg/I  mg/I  mg/I 

Location Date  Time pH CaC03  CaC03  CaC03 

Goal  of  Samples:  To  ensure  safety  of  hatchery  fish 

Hatchery  Free  Flow  8/5/2015  2300  No  Data  No  Data  No  Data 

Animas  River  8/5/2015  2300  No  Data  No  Data  No  Data 

8/6/2015  23087.35  field  242  258 

arrives  at  Hatchery  about  21:45  8/6/2016 
Hatchery  Free  Flow  8/7/2015  120  244  248 

Hatchery  Free  Flow  8/7/2015  1550  242  268 

Plume  past  Hatchery  and  no  signs  in  field  d#ta  of  contaminated  water,  pH,  alkalinity  and  hardness  stable,  fish  not  s 


Goal  of  Samples:  Monitoring  river  concentrations  associated  with  sentinal  fish  cages 

Sentinal  Fish  cages  placed  at  Junction  Cr  for  control,  32nd  St,  Hatchery  and  High  Bridge  8/6/2015  between  1130  am 
Cages  checked  three  times  a day,  water  samples  collected  am  and  pm,  more  frequently  at  hatchery  during  plume's 


Location 

Junction  Cr 


32nd  St 


Hatchery 


Phenol 

Alkalinity  Alkalinity  Hardness 
mg/I  mg/I  mg/I 


Date 

Time 

PH 

CaC03 

CaC03 

CaC03 

8/6  - 1800 

1800 

8.37 

16 

164 

174 

8/7/1900 

1900 

8.41 

12 

160 

168 

8/8  -0711 

711 

8.39 

8 

164 

168 

8/8/2020 

2020 

8.32 

4 

172 

172 

8/9-  0740 

740 

8.34 

4 

168 

172 

8/9/1900 

1900 

8.38 

8 

168 

168 

8/10- 0817 

817 

8.37 

12 

170 

172 

8/10-1844 

1844 

8.35 

20 

168 

180 

8/6  - 1630 

7.3 

0 

78 

156 

8/7/1848 

7.76 

0 

70 

168 

8/8  -0653 

7.69 

0 

72 

172 

8/8/2016 

7.71 

0 

66 

156 

8/9- 0729 

7.66 

0 

68 

158 

8/9-1843 

7.63 

0 

74 

152 

8/10- 0800 

7.61 

0 

72 

148 

8/10/2200 

7.58 

0 

76 

156 

8/5/2300 

8/6-1630 

23:00:00 

16:30:00 

7.95 

0 

78 

166 

8/6/2020 

20:20:00 

7.43 

0 

80 

164 

8/7-0100 

1:00:00 

7.32 

0 

30 

206 

8/7-0500 

5:00:00 

7.32 

0 

54 

172 

8/7-1918 

19:18:00 

7.95 

0 

76 

160 

8/8-0737 

7:37:00 

7.88 

0 

76 

172 

8/8-1945 

19:45:00 

7.84 

0 

68 

152 
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High  Bridge 


8/9-0801 

8:01:00 

7.86 

0 

72 

172 

8/9/1914 

19:14:00 

7.81 

0 

74 

152 

8/10-0833 

8:33:00 

7.76 

0 

76 

164 

8/10-1857 

18:57:00 

7.79 

0 

80 

164 

8/6-1700 

17:00:00 

8.49 

12 

76 

158 

8/7-1937 

19:37:00 

7.96 

0 

74 

156 

8/8-0800 

8:00:00 

7.95 

0 

78 

164 

8/8-1925 

19:25:00 

7.95 

0 

74 

156 

8/9-0831 

8:31:00 

7.94 

0 

74 

138 

8/9-1935 

19:35:00 

8.01 

0 

78 

156 

8/10-0900 

9:00:00 

8.02 

0 

78 

168 

8/10-1921 

19:21:00 

8.15 

0 

78 

168 

Jet  Cr  32nd 

Hatchery  1 

High  Bridge 

8/6-1630 

8.37 

7.3 

7.95 

8.49 

8/6-2020 

7.43 

8/7-1  AM 

7.32 

8/7-  5 AM 

7.32 

8/7— PM 

8.41 

7.76 

7.95 

7.96 

8/8-AM 

8.39 

7.69 

7.88 

7.95 

8/8— PM 

8.32 

7.71 

7.84 

7.95 

8/9-AM 

8.34 

7.66 

7.86 

7.94 

8/9— PM 

8.38 

7.63 

7.81 

8.01 

8/10-AM 

8.37 

7.61 

7.76 

8.02 

8/10— AM 

8.35 

7.58 

7.79 

8.15 

1801714 
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Other  samples  Collected 


letals  will  be  graphed  when  data  is  available 


Total  Metal 
Total  Metal 
Total/  Dissolved  Metal 


Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
tressed,  focused  on  river  sampling 


d and  1400  pm 
passing 


Other  samples  Collected 

Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 


Plume  8/6-2145 


Rain  dilution 


Plume  8/6- 


Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 

Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 


32nd  - pH 


pH 


8/6-1630  8/7/1848  8/8-0653  8/8/2016  8/9-0729  8/9-1843  8/10-0800  8/10/2200 


Hatchery  - pH 


32nd 

loU 

160  4 

140  + 

— — 

!20  4 

100  4 

80  4 

| 60  4 

- - - — 

| 40  4 

20  4 

o4 

6-16»  B/7/1S48  g/g  >3653  S/8/2016  S/9-072S 

. Hatch 
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Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 

Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 
Total/  Dissolved  Metal 


pH 


High  Br-pH 


9 

8 Jjjj  | * ! j dHE 


6 

5 Junction  Cr 

4 — «32nd  St 

3 | Hatchery 

2 

1 "j 

0 

— 12  3 


S/6-17C0  8/7-1937  3/8-0800  S/S-1925  S/9-083: 
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-2145 


St-  Alkalinity  & Hardness 


♦Alkalinity  mg/I  CaCO 
♦Hardness  mg/I  CaC03 


ery  -Alkalinity  & Hardness 
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8/6-2145 


■Alkalinity  mg/I  CaCO 
Hardness  mg/I  CaC03 


Jr  -Alkalinity  & Hardness 


a : 


Alkalinity  mg/I  CaCO 
Hardness  mg/I  CaC03 


I 8/S— 1935  B/10-090C  8/10-3321 


lr  -Alkalinity  & Hardness 


"Alkalinity  mg/I  CaCO 
Hardness  mg/I  CaC03 


I S/5-1935  S/l&OSOO  S/'ia-S221 
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This  look  at  ph,  Aik  and  Hard  in  upstream  to  down  stream  time  frame 

Alkalinity  (is  not  Alkaline  but  Carbonates  in  the  water)  and  hardness  help  mitigate  elevated  metals  impacts  for  trou 


Jet  Cr  32nd  Hatchery  High  Br 


8/6-1630 

8.37 

7.3 

7.95 

' ‘O'  ■ — ■ 

8.49 

8/6-2020 

7.43 

8/7-1  AM 

7.32 

8/7-  5 AM 

7.32 

8/7-PM 

8.41 

7.76 

7.95 

7.96 

8/8-AM 

8.39 

7.69 

7.88 

7.95 

8/8-PM 

8.32 

7.71 

7.84 

7.95 

8/9-AM 

8.34 

7.66 

7.86 

7.94 

8/9-PM 

8.38 

7.63 

7.81 

8.01 

8/10-AM 

8.37 

7.61 

7.76 

8.02 

8/10— AM 

8.35 

7.58 

7.79 

8.15 

Alkalinity 

164 

78 

78 

76 

80 

30 

54 

160 

70 

76 

74 

164 

72 

76 

78 

172 

66 

68 

74 

168 

68 

72 

74 

168 

74 

74 

78 

170 

72 

76 

78 

168 

76 

80 

78 

Hardness 

174 

156 

166 

158 

164 

206 

172 

168 

168 

160 

156 

168 

172 

172 

164 

172 

156 

152 

156 

172 

158 

172 

138 

168 

152 

152 

156 

172 

148 

164 

168 

180 

156 

164 

168 

Combined  Stations-  pH 


8/6-1630  8/6--2020  8/7-1  AM  8/7- 5 AM  8/7-PM  8/8-AM  8/8-PM  8/9-AM  8/9-PM 


Combined  Stations-  Alkali 


8/6-1630  8/6-2020  8/7-1  AM  8/7-  5 AM  8/7-PM  8/8-AM  8/8-PM  8/9-AM  8/9-PM 


Alkalinity  often  decreases  in  mine  meta 
Jet  has  higher  alkalinity  than  Animas-  m 
32nd  experience  plume  before  Hatcher 
Each  site  likelv  had  the  dio  like  Hatcher 


8/6-1630  8/6-2020  8/7-1  AM  8/7- 5 AM  8/7  -PM  8/8-AM  8/8-PM  8/9-AM  8/9-Pfl 


Hardness  often  increases  in  m 
Jet  has  higher  hardness  than 
32nd  experience  plume  befo 
Each  site  likely  had  the  dip  li 
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t,  the  higher  the  better  for  both 


Jet  Cr 
"32  nd 
K Hatchery 
High  Br 


T *; 


8/10-AM  8/10--AM 


inity 


■Jet  Cr 
“32  nd 
Hatchery 
High  Br 


8/10-AM  8/10-AM 


is  laden  discharge 

uch  more  buffering  capacity 

y and  likely  follows  same  pattern  as  Hatchery 

y,  data  was  not  collected 

ness 


25  — JctCr 

-•"“32nd 
"♦Hatchery 
♦ High  Br 


/I  8/10-AM  8/10-AM 

ine  metals  laden  discharge 
Animas 

re  Hatchery  and  likely  follows  same  pattern  as  Hatchery 
ke  Hatchery,  data  was  not  collected 
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River  Watch  has  been  sampling  this  locations  monthly  for  15  plus  years,  RW  was  scheduled  to  sample  8/ 

July  10,  2015  Sampling 

River 

Location 

Name  Time 

PH 

PhenAlk  Total  Aik  ! 

Hardness  Comment 

Animas 

Howardsvill 

467 

1135 

7.5 

0 

24 

76 

Cement 

At  Cont 

323 

1035 

4.31 

0 

0 

212 

Animas 

13  St  Br 

103 

1045 

7.49 

0 

24 

78 

Mineral 

At  Conf 

104 

905 

7.51 

0 

14 

68 

Animas 

Above  A72 

3579 

1205 

7.51 

0 

16 

90 

Animas 

A72 

3611 

1005 

7.48 

0 

14 

100 

Animas 

Bakers  Br 

88 

1340 

7.49 

0 

26 

68 

Animas 

Trimble  Ln8 

89 

1425 

7.52 

0 

50 

96 

Animas 

32nd  St 

3577 

1455 

7.57 

0 

50 

96 

Animas 

Hatchery 

3576 

1705 

7.41 

0 

60 

104 

Animas 

ANIDURCO 

91 

1520 

7.83 

0 

52 

104 

Animas 

High  Br 

3590 

1605 

7.75 

0 

52 

102 

Animas 

Weaselskin 

93 

1630 

7.67 

0 

54 

96 

August  7,  2015  Sampling 

River 

Location 

Name  Time 

PH 

PhenAlk  Total  Aik  ! 

Hardness 

Animas 

Howardsvill 

467 

915 

7.6 

0 

28 

108Above  Spill 

Cement 

At  Conf 

323 

930 

3.2 

0 

0 

448Spill  came  down  Cement  C 

Animas 

13  St  Br 

103 

7.59 

7 59 

0 

30 

llOpast  plume,  just  below  Cem 

Mineral 

At  Conf 

104 

7.49 

7.49 

0 

6 

120Tributary  South  end  of  Silv 

Animas 

Above  A72 

3579 

1105 

7.63 

0 

8 

140South  of  Silverton 

Animas 

A72 

3611 

1130 

7.58 

0 

6 

152  Mouth  of  Canyon,  about  1 

Animas 

Bakers  Br 

88 

1300 

7.74 

0 

30 

114 

Animas 

Trimble  Ln8 

89 

1215 

7.69 

0 

116 

150 

Animas 

32nd  St 

3577 

1145 

7.65 

0 

136 

168 

Animas 

Hatchery 

3576 

1435 

7.65 

0 

144 

166 

Animas 

ANIDURCO 

91 

820 

7.76 

0 

120 

170Guage  at  River  Front  buildi 

Animas 

High  Br 

3590 

915 

7.67 

0 

108 

172 

Animas 

Weaselskin 

93 

950 

7.7 

0 

72 

200 
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7 already,  the  day  the  plume  moved  through  town 


it  Conf  13  St  Br  At  Conf  Above  A72  A72  Bakers  Br  TrimM*us»  32nd  St  Hatchery  anidurco  High  Br  Vifeaxskn 


r,  past  plume  8/5  @1030 
ent  Cr  confluence 
erton,  mineral  laden 

/4  mi  below  Above  A72 


ng 


160 


Alkalinity-  July  & August  2015 


Cement 


July  10,  2015  Sampling 
"August  7,  2015  Sampling 


250 


Aik-Hard  July  2015 


Cement 
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hardness-  July  & August  2015 


Cement 


-■-July  10,  2015  Sampling 
-•-August  7,  2015  Sampling 


Conf  13  St  Br  At  Conf  Above  An  A72  Bakers  Br  Trte**iM»  32nd  St  Hatchery  anourco  High  Br  Weasefckh 


Aik-Hard  August  2015 

500  Cement 
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450 

400 

350 

300 

250 

200 

150 

100 

50 


Hawardsville  At  Conf  13  St  Br  At  Conf  Above  A72  A72  Bakers  Br  Trimble LnS9  32nd  St  Hatchery  ANiDURCO  High  Br  Weaselskin 


-■-Total  Aik 
-•"■Hardness 
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1801714 


ED  000552B  00067921-00019 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 


1801714 


ED  000552B  00067921-00039 


1801714 


ED  000552B  00067921-00040 


Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467  Howardsvi 


467 
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